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(57) Abstract: 

.PROBLEM TO BE SOLVED: To match a color displayed 
in . a self light-emitting manner under optional 
environment light and the color obtained by the 
reflection of illumination light or the like by 
performing chrominance signal conversion, based on the 
white of a recording medium and the "white of the 
environment light. 

SOLUTION: R^G^ data obtained from a scanner 301 
are converted into chrominance signals X-^Z-,. 
independently of a device in a scanner RGB TXYZ * 
conversion part 302 based on the scanner characteristic 
information of a scanner profile 303. In a signal 
conversion part 304, based on the information 309 of 
ambient light obtained from a sensor 310, information 
312 for paper obtained from a colorimetry device 314 and 
monitor v/hite information 30B obtained .from a monitor 
profile 306, reference white is obtained and conversion 
to the chrominance signals X 2 YoZ 2 considered so as to 
make a printer matter and a display object on a monitor 
supply the same color appearance under observation 
environment is performed by using it,- Based on the" 
monitor characteristic information . of the monitor 



profile 306, in an XYZt monitor RGB conversion part 305, : 
the X^Y^Zn signals are converted .into monitor device 
signals R^G^Bo. 
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CLAIMS 



Claim(s)] 

Claim 1] It is the method of performing chrominance-signal conversion about image data so that color vanity of a display image 
md the formed image formed on the record medium may be made the same. The Image Processing. Division method 
:haracterized by searching for the information about the white perceived with the formed image illuminated by ambient light, anc 
>erforming said chrominance-signal conversion using information and the information about the white of a display about this 
vhite for which it asked from the information about a record medium, and the information about the Image Processing Division 
imbient light. 

Claim 2] As the vanity of the color of the display image obtained in self-luminescence and the color of the. formed image 
obtained by the echo of the illumination light matches, are chromatic adaptation transform processing according to ambient light 
he Image Processing Division method to perform, and The information about the record medium of a formed image, Input the 
nformation about ambient light, and the information about a display, and observation environment white information is searched 
or based on the information about the record medium of said formed image, and the information about ambient light. The Image 
Processing Division method characterized by asking for criteria white based on the information about said observation 
environment white and said display, and performing chromatic adaptation transform processing to inputted image data based on 
said observation environment white and said criteria white. 
Claim 3] The record medium which stores the program for realizing Claim 2. 

Claim 4] A means to input the information about ambient light, and a means to input the information about a record medium, A 
■neans to search for the information about the observation environment white illuminated by said ambient light based on the 
nformation about said record medium, and the information about said ambient light, The image processing system 
characterized by having a chrominance-signal conversion means to perform chrominance-signal conversion about image data 
so that the color vanity of a display image and the formed image formed on said record medium may match using the 
nformation about said observation environment white. 

Claim 5] The image processing system according to claim 4 characterized by having a storage means to store the information 
about two or more record media as a means to acquire the information about said record medium. 

Claim 6] The information about said record medium is the image processing system of a description of Claim 5 characterized b> 
A/hat is described by the matrix of 3x3. 

:Claim 7] [ a means to input this information into a storage means to store the information about said record medium ] The image 
processing system according to claim 6 characterized by being either of the means which carry out the direct input of the 
numeric value using a medium input or a keyboard using media, such as a direct input and a floppy disk, etc. from colorimetry 
equipment. 

[Claim 8] The image processing system according to claim 4 characterized by including fluorescent-whitening effect information 
as information about said record medium including an ultraviolet component intensity value as information about said ambient 
light. 

DETAILED DESCRIPTION 
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Snl 0 '^ ' nV T! 0n] ThiS inV6nti0n re,at6S t0 ima9e Pr ° CeSSin9 SyStem ' meth0d " and record medium wh ^ ™ke the color 
unSh ^ Self -' Um,n h eSC ^ C ^ 0f CRT and co.or obtained by the echo of illumination light, such as a print, etc. match 
under the bottom of ambient light of arbitration (ambient light). 
[0002] 

[Description of the Prior Art] Color picture products spread in recent years, and a color picture can be easily treated now also not 
only ,r , special fields, such as design creation using CG, but in general office. By the way. it was difficult for both color not to suit 
when the mage created on the monitor is generally outputted by a printer, but to perform color examination of a print thing on a ' 
monitor. As a method for solving this, a color management system is devised and attracts attention 

[0003] A color management system loses the difference in the color for every device by using a common co.or space If this is a 
color descnbed with the same coordinate in the same color space, it tends to obtain coincidence of the vanity of a color by 
expressing all the.colors on the basis of the idea that the vanity of those colors is the same in the same color space and 
co.nc.d.ng the corresponding coordinate with it. As one of the methods generally used now, there is the method of amending the 
difference for every device using the XYZ tristimu.us values which -are the internal description coordinate value, using a C.E XYZ 
color space as a color space. 

[0004] The environment where an image is observed using drawing 9 is explained. The case where the same image 202 as a 

Sr^H h t P ' ay t d °? , 3 T** h6re iS ShOWn " ambi6nt ,i9ht 204 When obs ^ ind the ima 9 e s ^es as structure 

detected by the ambient-light sensor 206 installed on the monitor or the printer. 

[ T 5 i F ° r h eXample ' neither the printed ima 9 e nor the ™*9e displayed on CRT is observed under the always regular ambient 
,-ght. but the ambient light 204 of .Yawing changes with environmental status. Furthermore, it is the basis of a certain ambient 
ight. and even if ,t can carry out color matching, if the ambient light changes, it will be visible [ the image which was in 
agreement until now] to an image which is generally completely different. In order to avoid this, as the above-mentioned color 
management system is used and drawinaS showed When observing in a certain environment, each image becomes what kind 
>f value (for example, XYZ value), or it predicts based on the information 108 on the ambient light beforehand obtained from the 
aThf^Hy as poifbir 9 t0 ^ ^ ^ * * "** * repr ° dUCing the Va,ue usin9 the P rofile 1 03 f ° r ^ device, and 1 06 as 
0006] This conventional parallel is explained using drawing, 8 . First, read an inputted image (print) with a scanner 101 and it 

a V Z T~Tf'T Z C ° nVert :: 102 - BR1G1 ValUe ^ Uired a T is tanged into chrominance sign , 
<1Y1Z1 '"dependent of a device using the scanner profile data 103 with which the scanner property data provided beforehand 
»e stored Furthermore. ,n the signa, transformation section, it changes into chrominance-signal value X2Y2Z2 for every cob? at 
he time of observmg under the ambient light based on the ambient-light information 108 acquired from the sensor 109 which 
enses an ambient light. And in the XYZ-> monitor RGB converter 105. R2G 2B2 which is a monitor input value is computed 
ising the monitor profile 106. puieo 
D007] . ' 

=>rob.em to be solved by the invention], Using the methods above originally, if it becomes the same value on common color 
pace rt must be visible to the same co.or. However, even if it compares when comparing the co.or obtained by illuminating like 
ie color displayed on the monrtor. and a print, and it is the same va.ue. it is known by the observer that it is not visible to the 
ame color. Therefore, as mentioned above, in an environment, in order to observe visually and to enable it to perceive the 
ame color, the further amendment is needed. 

)008] This invention aims at making the color displayed in self-luminescence under the ambient light cf arbitration, and the co.or 
btained by the echo of the illumination light etc. match. 

>009] Human being.is considered to recognize all the colors by the comparison with the white on the basis of white when 
bservmg a color. The case where the display object and print on the monitor which set on the basis of a certain ambient light 
imbient light) are observed is considered for an example. 

1010] The color considered to be much white, such as white (white of paper) of the image illuminated by the white and the 
um.nation light of the white and illumination light of a monitor, (perceived) is in such an environment 
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001 1] When a large number [ the color which may be perceived white in an inspection environment ], the observer in the 
;nvironment synthesizes the perception about the whites in the environment of above-mentioned many (a monitor's white, white 
)f the image illuminated by the white and the illumination light of the illumination tight (white of paper), etc.), and gets the white 
vhich becomes the criteria when seeing a color. At this time, when synthesizing perception and obtaining criteria white 
compared with the color perceived other whites, that effect degree of the white (white of the image illuminated by the illuminatior 
ght (white of paper)) perceived with a print or a monitor's white is high, so, the white (chromaticity value) of the paper used 
vhen obtaining a print (hard copy) even 'if the illumination light is the same - things - the whites of the criteria when seeing **** 
md a color also differ greatly. 

0012] Then, this invention aims at realizing matching of high degree of accuracy by performing chrominance-signal conversion 
>ased on the white of a record medium, and the white of ambient light. 
0013] . 

Means for solving problem] In order to attain the above-mentioned object, this invention is characterized by having the following 
:omposition. 

0014] Application-concerned the 1st invention is the method of performing chrominance-signal conversion about image data so 
hat color vanity of a display image and the formed image formed on the record medium may be made the same. It is 
:haracterized by searching for the information about the white perceived with the formed image illuminated by ambient light, anc 
>erforming said chrominance-signal conversion using information and the information about the white of a display about this 
vhite for which it asked from the information about a record medium, and the information about the Image Processing Division 
imbient light. 

0015] Moreover, application-concerned the 2nd invention is the Image Processing Division method of performing chromatic 
idaptation transform processing according to ambient light so that the vanity of the color of the display image obtained in self- 
jminescence and the color of the formed image obtained by the echo of the illumination light may match. The information about 
he record medium of a formed image, the information about ambient light, and the information about a display are inputted. 
Observation environment white information is searched for based on the information about the record medium of said formed 
mage, and the information about ambient light, and it asks for criteria white based on the information about said observation 
invironment white and said display, and is characterized by performing chromatic adaptation transform processing to inputted 
mage data based on said observation environment white and said criteria white. 

0016] A means by which application-concerned the 3rd invention inputs the information about ambient light, and a means to 
. nput the information about a record medium, A means to search for the information about the observation environment white 
lluminated by said ambient light based on the information about said record medium, and the information about said ambient 
ight, It is characterized by having a chrominance-signal conversion means to perform chrominance-signal conversion about 
mage data so that the color vanity of a display image and the formed image formed on said record medium may match using 
he information about said observation environment white. 
0017] 

Mode for carrying out the invention] 

Operation gestalt 1 ) Drawing 1 is drawing having shown the data flow of the example of this invention. Drawing 1 read the print 
vith the scanner and showed the case where it was displayed on a monitor that it is visible to the same color as a print. 
0018] In this operation gestalt, as for the scanner RGB->XYZ converter 302, the signal transformation section 304, and the 
<YZ-> monitor RGB converter 305, CPU performs processing based on the program stored in the host computer. 
0019] An inputted image (print) is read with a scanner 301, and it is made a picture signal. One BR1G1 data obtained from the 
scanner 301 are changed into X1 Y1Z1 independent of a device in the scanner RGB->XYZ converter 302 based on the 
nformation on the scanner profile 303 that the scanner property is stored. 

0020] Conversion here performs look-up table conversion about RGB each signal in consideration of an input gamma property 

0021] R1'=LUTR (R1) ^»*-^DL£ 
3V=LUTG(G1) 
31'=LUTB(B1) 

0022] Next, conversion to XYZ from Scanner RGB is performed using matrix MTXRGB2XYZ of 3x3. 
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[0024] The color space used here is not restricted to a XYZ color space, and as long as it is the color space which can be 
absorbing the difference in a device, you may use what kind of color space (for example, CIELUV. CIELAB, etc.). 
[0025] The data (as shown above, they are a color transformation matrix (RGB->XYZ), LUT. etc.) about the color characteristic 
of a scanner are stored in the scanner profile 303. 

[0026] Furthermore, it asks for criteria white based on the information on the ambient light obtained from the sensor 31 0 in the 
signal transformation section 304 in 1Y1ZX1 acquired signal, the information about the paper obtained from colorimetry 
equipment 314, and the monitor white information 308 acquired from the monitor profile 306. This *"* for criteria whites and 
signal processing are performed, and a print and the display object on a monitor change into X2Y2Z2 it was considered that 
gave the same color vanity under this observation environment. Conversion here has applied the formula of Von-Kries in 
consideration of chromatic adaptation nature. 
[0027] 
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'028] The aforementioned matrix M is a matrix which changes into the amount RGB of responses of the electric-eye (cone) 
vel human being's eyes the tristimulus values XYZ expressed with the CIEXYZ color coordinate system. Xw1 Yw1Zw1 is the 
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istimulus values of the white (observation environment white) used as the criteria when mainly seeing a print, and is obtained 
-om the information on an ambient light, and the information about paper. XwYwZw is the tristimulus values of the white (criteric 
/hite) used as the criteria when mainly seeing a monitor, and if the information on an ambient light and paper are in the 
nvironment, it will be obtained from the information about paper, and monitor white information. 

D029] The data (color conversion information of the chrominance signal of the chromaticity value and standard color space of 
le color temperature, luminescent brightness, and fluorescent substance of a monitor to device dependence etc.) about a 
lonitor's color characteristic are stored in the monitor profile 306. 

)030] Next, 2Y2ZX2 signal acquired in the signal transformation section 304 is set to the XYZ-> monitor RGB converter 305 
ased on the information on the monitor profile 306 that the monitor property is stored. It changes into R2G 2B2 which is a 
lonitor device signal from 2Y2ZX2 signal independent of a device. The conversion so far performs conversion to Monitor RGB 
rst using matrix MTXXYZ2RGB of 3x3 from XYZ. 
D031] 
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D032] Next, in consideration of a monitor output gamma property, look-up table conversion is performed about RGB each 
ignal. 

3033] R2=LUTR (R2') 
32=LUTG(G2") 
5-2=LUTB (B-2') 

3034] Then, the image [ signal / R2G 2B2 / top / monitoring screen ] corresponding to the signal according to delivery to the 
-lonitor is displayed. 

| D035] With these procedures, a print image can be displayed on a monitor so that it may be visible to the same color as a print 
inder this observation environment. 

D036] Next, the case where an image is observed by making a certain criteria light source into the illumination light (ambient 
i ght) is taken for an example, and the detail of the signal transformation section 304 which is the description of this invention is- 
! ;hown and explained to drawing 2 . 

i 3037] First, the ambient-light information 309 is acquired from the sensor 310 currently installed in input appearance devices, 
: ;uch as a monitor and a printer. Here, the equipment which outputs ambient-light information as tristimulus-values XwOYwOZwO 
IS a sensor 310 was used. Tristimulus-values XwOYwOZwO expresses the color (white) of the ambient light at that time. This 
squipment was made into the circuitry using three photosensors with the different spectral sensitivity characteristic shown in 
■ irawing 6 . According to each spectral sensitivity characteristic, an output RsoGsoBso is obtained from three photosensors. The 
\ ;pectral sensitivity characteristic for acquiring the tristimulus values XYZ is shown in drawing 7 ,-and differs from the spectral 
j iensitivity characteristic ( drawing 6 ) of the sensor used with this equipment. Therefore, the conversion to tristimulus-values 
' (wOYwOZwO from the sensor main force RsoGsoBso is required. In this example, the degree type performed this conversion 
': ising the matrix MTXsenser of 3x3. 
0038] 

External character 4] _ 



■-•wO 



= MTXsbi 



iJBao 



BEST AVAILABLE COPY 



0039] The above-mentioned matrix arithmetic was performed in the digital signal processing circuit constituted in the circuit. 
0040] Next, the information 312 on paper is acquired from paper characteristics measurement equipment 314. As paper 
characteristics measurement equipment 314, the light sensing portion was the same as that of a sensor 310, the composition 
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which outputs the tristimulus values XgoYgoZgo.as information on the light which entered into the light sensing portion was 
taken, and the equipment of composition of that the tristimulus values XeoYeoZeo of the light which emits light added the known 
light-emitting part further was used. The paper characteristics measurement equipment of this composition irradiates the light of 
a light-emitting part at paper, and outputs the tristimulus-values ratio XwpYwpZwp defined by the degree type as a property of 
paper by receiving the reflected light from paper by a light sensing portion. 
[0041] 

[External character 5] 
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[0042] The above-mentioned operation was performed by the digital disposal circuit constituted in paper characteristics 
measurement equipment. 

[0043] Said tristimulus-values ratio XwpYwpZwp was obtained as information on paper, ambient-light tristimulus-values 
XwOYwOZwO was obtained from above equipment as ambient-light information, and observation environment white 
Xw1Yw1Zw1 was calculated by the degree type using this. 

;0044] Xw1=Xwp-Xw0Yw1=Ywp-Yw0Zw1=Zwp-Zw0 [0045] On the other hand, the tristimulus values 308 of the monitor white 
which displays an image, and Xw2Yw2Zw2 are obtained from the monitor profile 306. 

P046] And it asked for the reference white XwYwZw from the degree type using an above-mentioned observation environment 
:olor and monitor white. 

P047] Xw= (1-s), Xw1+s-Xw2Yw= (1-s), Yw1+s-Yw2Zw= (1-s), Zw1, and s-Zw2 [0048] s is a parameter which shows the effect 
which a monitor's white and observation environment white have on a reference white. 

0049] Finally, using the reference white signal and observation environment white which were computed in this way, as 
mentioned above, the formula of Von-Kries applied and it changed about the whole image. 

0050] By doing in this way, the chromatic adaptation property in the case of observing the image displayed on the monitor can 
)e taken into consideration. 

0051] It becomes possible to ask for criteria white with a sufficient precision, and it becomes possible by changing the whole 
nnage using the criteria white signal to obtain the same vanity in sufficient precision about the display object and print on a 
nonitor. 

D052] (Operation gestalt 2) The gestalt which formed the paper information storage section 31 3 as some systems as an 
operation gestalt 2 so that it might illustrate to drawing 3 and 4 is explained. With this operation gestalt, the information on paper 
5 acquired from this paper information storage section. This operation gestalt is effective about the case where the class of 
.aper used is restricted to the specific thing. The tristimulus values acquired with the colorimetry equipment besides a system 
.re inputted into the paper information storage section 313, using medium media, such as a floppy disk, as information on 
aper. Although the direct input of the numeric value could also be carried out with the keyboard etc., the above-mentioned 
lethod was used with this operation gestalt. And out of the information which carried out in this way and was inputted 
eforehand, according to the paper of the print which is carrying out current observation (it is observing), the information on 
orresponding paper is selectively taken out from the paper information storage section 313, and is used. The directions for 
election are performed to a system through the indicating input means established separately. With this operation gestalt, the 
eyboard was used as an indicating input means. The method of asking for observation environment white from ambient-light 
iformation and the information on paper is the same as the method of the operation gestalt 1. 
)053] Other applications are shown below. 

1054] Measurement using the spectrophotometer 350 is performed, the data which carried out input preservation at the paper 
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nformation storage section are a spectral reflectance, and as ambient-light information, similarly, when spectrum reinforcement 

s obtained, it asks for observation environment white by a degree type as tristimulus values of a XYZ color space. 

;0055] 
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0056] In a top type, Xw1Yw12w1 is the tristimulus values of the observation environment white for which it asks, R (lambda) is 
he spectrum reinforcement of an ambient light, and P (lambda) is the spectral reflectance of paper. Moreover, x (lambda), y 
lambda), and z (lambda) are color matching functions. Thereby, it is accurate and can ask for observation environment white. 
0057] Furthermore, other applications are shown. 

0058] It asks for the property of paper as a 3x3 property matrix MTXp, and input preservation of this property matrix MTXp is 
carried out as information on paper at the paper information storage section. The property matrix MTXp of this paper gives the 
vhite (expressed with the tristimulus values XpYpZp) of that paper under a certain light source (it can express with the 
ristimulus values XIYIZI). In this application, the property matrix MTXp of said paper was searched for in the following 
)rocedures. 

0059] [ it is related with a certain paper and / the tristimulus values XpYpZp under two or more light sources ] As relation 
>etween the tristimulus values XpYpZp of the paper under said a certain light source, and the tristimulus values XIYIZI of said 
ght source, ask using the colorimetry equipment which outputs tristimulus values, on the other hand, calculate similarly the 
ristimulus values XIYIZI of two or more light sources, assume a degree type, and [0060] 
Extern al ch a ra cter 7]. 



= MTXi 
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3061] Using the tristimulus-values colorimetry data of the aforementioned two or more light sources, and the tristimulus-values 
.olorimetry data of paper, the least square method was performed and it asked by determining the component of said property 
matrix MTXp. Although it asked for the tristimulus-values colorimetry data of two or more light sources, and the tristimulus- 
alues colorimetry data of paper from practical test assessment as mentioned above in this application When spectral-luminous 
itensity distribution of the spectral-reflectance property of paper and two or more light sources is known, it is also possible to 
lerform math processing using those spectral characteristics, and to obtain the above-mentioned data. 
3062] using said matrix MTXp as a property of paper — as ambient-light information — 3 - observation environment white 
lw1 Yw1Zw1 is calculated by a degree, type using stimulus XwOYwOZwO. 
D063] 
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D064] Although precision is slightly inferior by this compared with the above-mentioned method thai ambient-light information 
nd the information on paper are given as spectrum data, the required amount of data can be lessened. Moreover, since 
squired ambient-light data are tristimulus values, they can also consider the sensor which obtains the data about an ambient 
ght as easy composition. 

)065] (Operation gestalt 3) The operation gestalt which forms both colorimetry equipment 314 and the paper information 
torage section 313 in drawing 5 as some systems is shown further. By having this composition, the information on paper is 
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incorporated into OK, the paper information which carried out the colorimetry is once directly incorporated into the paper' 
TJTT St0ra9e SeCti ° n *° m COlorimetr y «flpmert. it comes to be able to perform using repeatedly etc., and it becomes 
poss.ble to correspond to the paper in which the property is not registered into the paper information storage section change of 
a paper property, etc. promptly. a 

[0066] (Operation gestalt 4) With the operation gestalt 4. the function which senses an ultraviolet component was added to the 
sensor 31 0 illustrated by drawing 1 . This function was obtained by preparing the sensor which has sensibility in an ultraviolet 
region as the fourth sensor. And this acquires tristimuius-values XwOYwOZwO (the white (color) of an ambient light is shown) 

^ U '7" C °7T nt intenSity Va ' Ue UVW ° (OUtput Vaiue of an u,traviolet c ™P°nent sensing sensor) as ambient-light 
nformation. On the other hand, it measures using equipment, such as a spectrophotometer. As basic intelligence of paper as 
the property matrix MTXp (equivalent to the matrix MTXp given in the operation gestalt 2) and fluorescent-whitening effect' 
information of 3x3 The effectiveness function FUV (UV) is obtained as a multiplier showing the effectiveness which a certain 
Jltraviolet-rays component intensity value takes to the tristimulus-values vector (XUV, YUV, ZUV) over a criteria ultraviolet 
component intensity value, and its reference vaiue. and input preservation of these is carried out at the paper information 
storage section. [ the tristimulus-values vector (XUV. YUV. ZUV) over a criteria ultraviolet component intensity value ] It 
deducted and the tristimulus values (XUV", YUV", ZUV) which obtained the illumination light which removed the ultraviolet 
component by having irradiated the paper from the tristimulus values (XUV, YUV. ZUV) which obtained the illumination light 
vh,ch has the ultraviolet component of fixed reinforcement by having irradiated paper were calculated, as shown in a degree 
ype. a 

0067] XUV=XUV-XU VYUV=YUV-YU VZU V=ZUV-ZU V [0068] f and the effectiveness function FUV as a multiplier showing 
he effectless which a certain ultraviolet-rays component intensity value takes to a reference value (UV) ] The ultraviolet 
xjmponent intensity value of the illumination light which has used the above-mentioned ultraviolet component sensing sensor 
vas calculated, and on the other hand, it asked for the magnitude of the tristimulus values (XUV. YUV, ZUV) over the above- 
nentioned criteria ultraviolet component intensity value under the illumination light, and asked as a ratio to a criteria ultraviolet 
:omponent intensity value. 

3069] With this operation gestalt, observation environment white Xw1 Yw1Zw1 was calculated by the degree type -using the 
ibove-mentioned value. . y 

D070] 
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D071] When the paper to be used contained .the fluorescent brightener by this and an ultraviolet component was in an ambient 
ght, ,t could ask w,th a sufficient precision, and also in this case, the white, therefore criteria white of observation environment 
'ere also accurate, and were able to obtain color matching perception. 

)072] As an example, other composition of the gestalt of this operation is shown below. With this operation gestalt the degree 
leter of part luminosity wh ich has sensibility also in an ultraviolet component was used for the sensor 31 0 shown in drawing 1 
.nd the light spectrum reinforcement R (lambda) and the ultraviolet component intensity value UVwO are acquired as^ienT- ' 
3ht information using this sensor 310. On the other hand, it measured with the spectrophotometer etc., and asked for the 
Dectral reflectance P of paper (lambda) and the spectrum severity rate PUV (lambda) of a fluorescent-whitening component 
xcept a fluorescent-whitening component, and its effectiveness function FUV (UV) as information on paper, and input 
reservation was earned out at the paper information storage section. Next, tristimulus-values Xw1 Yw1Zw1 of observation 
nvironment white was calculated by the degree type using these values 
)073] ' 
External character TO] 
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: 0074] By using spectrum data, it was able to ask for the white of observation environment with a sufficient precision. 
'. P075] Thus, by adding the parameter shown above to the information on the illumination light, or the information on paper Whei 
j he paper to be used contains the fluorescent brightener and an ultraviolet component is in an ambient light, the white, therefore 
! criteria white of observation environment are also called for with a sufficient precision, and become it is accurate and possible 
; obtaining color matching perception ] also in this case. 

! 0076] So that the operation gestalt shown until now may see [ the main point of this invention ] When a large number [ the color 
j vhich may be perceived white in observation environment ], synthesize such white and it asks for criteria white. Perform 
; :hromi.nance-signaI processing using this criteria white, and the white (white of paper) perceived with a print in the color vanity c 
i he display object and print on a monitor when [ same ] carrying out is fully taken into consideration. Are a means to ask for said 
I criteria white in preparing, and in detail The information about paper, including a chromaticity value or a spectral reflectance, tha 
• a print (hard copy) is obtained is used. [ information / (a chromaticity value, a color temperature, or spectrum reinforcement 
; illuminance)) / about the illumination light (ambient light) ] It is in searching for the information, including a chromaticity value, 
<Y2 tristimulus values, etc., about the white (white of the paper under that illumination light) perceived with the print illuminated 
)y that illumination light (ambient light), and asking for said criteria white using the white of the paper under this illumination light 
ind a monitor's white. 

0077] for this reason, as a system [ a print (hard copy) ] [ the information (a chromaticity value or spectral reflectance) about the 
)aper to obtain ] [ information / the information about paper that the aforementioned print (hard copy) obtained from a means to 
acquire the information about said paper or it is stored in the means to acquire, a storage means to store this information, and 
his storage means is obtained, and / about the illumination light (ambient light) obtained from an illumination-light (ambient light) 

; neasurement means ] It is in adding a means to search for the information about the white of said paper illuminated by the 

j llumination light. 

0078] Therefore, in the range which does not deviate from the main point of above-mentioned this invention, various hard 
;omposition and the sequence processing according to it can be considered, such sequence processings — for example, — logic 
- it is algorithm-ized in the range which are-izing [ the range ], or is software-ized or does not deviate from the main point of 
i ibove-mentioned this invention, and can apply as hardware or equipment according to this algorithm. 

| 0079] Moreover, this chrominance-signal conversion method can be used for a copying machine, a printer, etc. with the pre 
j 'iewer function possessing the function which displays the image printed on a monitor beforehand. Furthermore, it can use also 

i 

\ . or the image processing system which performs chrominance-signal conversion in all cases, such as using this chrominance- 
I ;ignal conversion method in the case of chrominance-signal conversion of various input/output equipment as an art of a color 
i nanagement system. 



; 0080] 

i Effect of the invention] According to this invention, the color displayed in self-luminescence under the environment of arbitration 

\ md the color obtained by the echo of the illumination light can be made to match good. 

j 0081] Matching of high degree of accuracy is realizable by performing chrominance-signal conversion especially based on the 

| vhite of a record medium, and the white of ambient light. 



Translation done.] 



ittp://aipnl.ipdl.ncipi.go^ 03.02.200! 




THIS PAGE BLANK (uspto) 



bene l von 



Disclaimer 

This English translation is produced by machine translation and may contain errors.The JPO. the NCIPI, and and those who drafted this 
document in the original language are not responsible for the result of the translation. 

Motes: 

I . Untranslatable words are replaced with asterisks (****). 
I. Texts in the figures are not translated and shown as it is. 

Translated: 00:01 :36 JST 02/04/2005 
Dictionary: Last updated 10/12/2004 / Priority: 



DRAWINGS 



Drawing 1] 



@ £ST AVAILABLE 



ittp://aipnl .ipdl.ncipLgo jp/cgi-bin/tran^^ 03.02.200 



aeite 1 von / 




Drawing 51 



Lttp://aipnUpdl.n^ 03.02.2005 



OC1LC D VU11 




[Drawing 2] 



BEST AVAILABLE COPY 



http://aipnl.ipdl.ncipi.gojp/cgi-binte^ 03.02.20t 



seite 4 von 7 



304 



404 



403 



" X2 YbZ2 



308 













V2ZW2 





3¥ffl§B 



402 
W 



XwiYwiZwi 



306 



309 



310 



312 

1^ 



314 



Drawing 61 

' 100 




400 450 500 550 600 050 700 7E0 800 
Bfcft CnnO 



Drawing 71 



1.5 

^ 1.0 

7 
i 

OS 











\ y 


X 









'400 500 600 700 
CnnO 



Drawing 91 



204 



////// M \ 

205 



201 



203 

























2be 



,202 



its" 



1tp://aipnlipdLnc^ .03.02.2005 



Drawing 31 




Drawing 8] 



BEST AVAILABLE COPY 



http://aipnUpdl.ncipi.go jp/cgi-bin/trm^ 



beite b von 7 




S. 



PCI 




■I J 3 





>3 



o 





3 


1 












s 




i 










BEST AVAILABLE COPY 



r 



OPY 



ttp://aipnl ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http 0 /o3A°/o2F%2Faipnl .ipdl.ncipi.go.jp%2F... 03.02.2005 



Se'ite 7 von 



304 



404 



403 



■XsYsZt 



308 











Xw2^ 







402 
W 



XwiYwiZwi 



306 



309 



310 



•fe 



312 



350 



i-\ o > rfr^l 



313 



i Translation done.] 



8 EST AVA/U8LE COPY 



ittp://aipnHpdl.ncipi.gojp/cg^^ :ipdLncipi;gojp%2F... 03.02.200^ 



THIS PAGE BLANK (uspto) 



(19) B^BftflF/r (JP) 



02> & m # & m (a) 



(ii)«$fWH&lH## 
#HI¥10- 108031 

(43)$tfBB ¥fi&10*f(1998)4J?24B 



H0 4N 1/60 

G 0 6 T 1/00 

GO 9 G 5/02 

H 0 4 N 1/46 



P I 

H0 4N 1/40 

G 0 9 G 5/02 

G 0 6 F 15/66 

H0 4N 1/46 



$£Bt& 5m$t ft:#B©*8 OL (£11 H) 



(21)ffiR## 


#078-260609 


(71)ffllHA 


000001007 










(22)flJBiB 


^8^(1996)10^ 1 H 




^KiU^:HKm^3TB30S2^ 
















^3K^^cBaKT^3TB30»2#*-Vy 
























*DK^^EaET^3TB30»2^iry 
















sis an? 








3tfClB^:ffl KTA^? 3 T B30# 2 ^^r-Y / 














(74)ftSA 





(54) [^WCD«*] Pi«tj!m@%^^Kr^i^ 



(57) imm 

[MB] ^OIWI3ieTTaB«3l£WfcaS$ii*fe 




tS 

8 V * 





3\ 










8 















i 























4 











+ D 


Hi 


1 1 



4- 

K 

T 



(2) #1^10-1 080 3 1 



- tfxfcfafc fi fco v vcfiffg k ^r^S<7) S (cov %t Offl 
1(rlBfefI#^t^3£k£#®k-fl>B 

[M$32] ic!%flm:ft&ft*afl?B«0&kffi 

mmm&mz~? v « k uneawKKfcov ^x cow 

Ttf>«***tf>4#Rfc, 

kLX. m^E««*fco^T<ofll«fe#iT*J<iE 

n^st^rt-ft -r k £rak?*iii$£4£tt<?)B«& 

S3. 

[M*£6] OTESEIWWctcov^TOflHWi, 3x3 

<ov h y rxx-imztiz z k t^k -r^tt^ 5 <o 
EifeaBtt&agiK. 

[11*517] mrfefB#t&ffcfco^TOffi?8£#;tXi> 

4 *R*)V ^-f*xrt>X"& h i k Sftft k 6M*JB 6 £» 
[M*JS8 ] 1iTSaWl3efc:oivc*>flN8k LT^hfig 



[000 1] 

(mmt) tx\ cRT!firk-»a5«3ewfc:«ss*L* 

&k WW^k*<OJIBTOI^fia«fc: i 0#^>fLSfek 
[0002] 

*y4XX'h%=y -Hfcfc^Ufcft*. 

[0003] #7— ^ > h yafAfl ftjiO 
£^£fflv^^k£J:9?A4;*rk^<3»lV)&& 

T'2>4k^3#ioi>k^. ^-cofe*Rit.^aarc 

fflv^iiTV^JHS^)— 3k LTtd, fe^l^k LTC I 

E-xYz-^m^m^x. ^rtSEMStt^s 
xYZHjjawtffl^-c, -r^v^rkosv^ifliE-r 

[0004] H9 fcfflVvCHfcfcfj^SaWfcoVYC 

l^BJ-r^ . <! £ T"i±^E-*- 2 0 3 ±tzmm 2 0 lk 

*LTV^B»<0«H3t2 0 4li. ^t-^-^rU^^- 
±fc»llSilfcfflffl3e-k >^-- 2 0 6 "C*B3rt-& L < * 

k^r-?TV>4. 

[ o o o 5 ] mux* eMZtuzwB&c rt±^ 

OTii55r<. H9OffllBI52 0 4tasiWt«8lfc:J:-jTSE 
-fb-T S . Sit, $> l> /gHftO t, Tt¥feaj*fc k LT 
<> . *<OJBIBb6qWki-4 k 4-4 T—gc LT v ^Bflbfi« 
HRfc£<#Mr4B«fc:.H.;tTL4 3. ClixSrllJjg-rs 

OB«*»k^«t"3=SHI (ffllitrXYZtt) te=5r4*»&is, 
t«>-fe>-9-- 1 0 9 *^f#7t^ffl^ttfg 1 0 8 1 1> 

kt'f-aoL. -to«[*#f f ^-f^rk^)7*o7T-f/n 
03. 1 06*m^x. aatiROjeascBS-r 4«rk 

[0 006] iO«*«SrBl8*ffl^TKBj-t4. * 
"3\ A*B^ (EPS*) ^X^fA-^-l 0 1 Tft*& 



(3) 



^fWl 0-1 08031 



RGB-XYZ^J&g&l 0 2fcfcWt. 
ixTV^^^-^^-rnyr-f^-r-^ 1 0 3£ffli^ 

St«*tc*JV»Tti. JBH«*«SJart-*-b>1^-l 0 9*> 

^nhti^mwtwm 1 o 8 sr *> t tc. ^o^H^t 

fcTWS!Lfc*^«)*ferfc 0-fefPHfiX 2 Y 2 Z 2 icjK 

XYZ— *-r?-RGB^&gfll 0 5d3^Tt-^- 
Ajim-C& h R 2 G 2 B 2 ^Miii't 6 . 
[0007] 

[fMfljWIWfeLJ: 3 k **Jtie^J: a^r^fe 

k mmn x o izmw-tz z t tc ± *)nt>tiz&k at 
*. 

[0008] ^OW»#TTeE»*Wfc: 

•7 -x ^-y^S-frS £ $■ i ffl t -t & . 
[0009] AIHH±ft£M(rt-4l*. a LT-t 

±.<r>$k7m&t mmimm-t **£*0ifc#i. & . 
[ooio] zvxoKmmwzit. *-?-oq -m 

[ooii] mmwtttMzixftz&fi&Kai 

[00 13] 

[ooi4] #nss i cowm. m7rMi&timi&#± 



[0015] *WB2««Wtt. iB«MfiWt=» 

wwm&im**ih* ms.mm^&kmim^mz 

[0016] #$S&3<7)3gBjfoj:. aWbttCOV^TWflM 

^&k. m^mnmz^xcom&kmmtmiz^ 

[00 17] 

[0018] aJs3«|0B»fc:*JV^T . ^+t-RG 
XYZ^§153 0 2. «-#SEIWB3 04aVXYZ-»^ 
r:^-RGB^gi53 0 5ti. hrj^tr A -^(zfS 

[0019] A^JB® (EPS 1 *) SrX=Sf-v^-3 01? 

V*4*df"*"*-— ra7r^B0 30ffifgSrti:^. ^. 
dr-V^-RGB-*XYZ^SP3 0 2tC*5V^T. v 
^fcrflc*U=arv^x, Y t Zj 

[0 02 0] ££T'<^^(i. AfltfWttttfc 
#JS LT , RGB V iV«/9T v 7°x- TOU 

[002 1 ] Ri ' =LUT R (Rj ) 
G,' =LUT C (G, ) 
Bi' = LUTj (B,) 

[0022] <J:fc N XJftt-RGBHXYZ^ 



(4) 



WIB^lO-l 08 0 3 1* 



[00 23] 



Y, 
Zi. 



— MTXrobzxyz 



G,' 
LB,'. 



(f, C IELUV^C IELABf) . 

[00 25] :ro7r-f;P3 0 3 teiix** 

OfiMfttfcBM- *-t-* ( JJEteSS Lit i 3 IcftSE 
ft7Miyn ( RGB-*XYZ) ■^>LUT 5 5ri:*) 
MZtlX^t. 

[0026] § fct. ftkttiZ. Xj Yj Zifi-f- WHS 
J&S83 0 4te*JWC. -fe^— 3 1 0*»M»Mlfc«H 
3frOt#fBhl!J-fega3 1 4*»4>»&*lfc«fcovvC«0« 
ikt-^-rn7r'f^3 0 6 ^>;fx*:*:^- 
SfiflNi3 0 8Srfck*c. »*S£*K>, COS2paffl 

2 y 2 z , tcsaiw-ft . «r i •waESMi* -fe)uett^ #m 

LitVon ■ Kr i e s<7>5££j£fflLT H*. 

[00 27] 

W2] 



rx z 

A. 



= M" 1 • D • M 



D - 



Rwi 



0 

G w 
G w i 

0 









G w i 


= M 








.Zwl- 









G w 


= M 











Y, 
Z,. 



B.,j 



[00 28] tJIBOVbU-y^^MJiC I EXYZ^fe 
*T*S*u^i=3ltt«XYZ^AIB<OBW3BI5» (4t# 
ft:) UKfrCDRm&RG B fc3»M-4 v h U 9 XX* fo 
4. X wl Y Bl Z w ,{±. 

ttteoivttf)flHBa»6»*. x,Y w Z,{i, ^—^—i 
[00 2 9] ^^-7077^ 0 6 Wtt-^- 

[0030]«fc, fc-§Sffll»3 0 4T»fcX,Y,Z, 

r>f;|/3 0 6<7)1fi?;i,i:(:, XYZ^-^-RGB 
^gtSP3 0 5fcU3Vvc % .XteflefcLfcHX, Y 2 Z 

tiE^frC?, r^M Xfl-Sf-Tfc R 2 G 2 B 2 fc^ 

RGB-^<7>^8£3 x 3cDVhU ;xMTX nz216B £ 
[003 1] 



(5) 



nWlW- 10-108031 



W3] 



LB2'. 



= MTXxTEZROB 



rx 2 i 

tZ 2 . 



[00 3 2] *-f-ftjltfy~?imZ%&L 
X. RGB^ft-tHoV^T^-y^T-yT-r-^/l^m?: 
fro. 

[00 3 3] R 2 = LUT R (R 2 ' ) 
G 2 = LUT G (G 2 ' ) 
B 2 = LUT B (B 2 ' ) 

[00 34] i^V^TR 2 G 2 B 2 <i-f-Sr ; e^^-tj|IOs 
[00 3 5] Ztl^CD^mi>zXK). Z<V®gmMTX\ 

[ 0 0 3 6 ] hhwwmkmfcit (wm) t 

Sft^^gP 3 0 4 tf)f$!f £ H 2 fcjj* tKWr 4 . 
[0 0 3 7] ^-^-^T'J^^-^rt'OA^ai 

0 9fc»S. iiT»±. -fe>^-3 1 0 i: LTjgB3£tif 

<a) saw. m i6t*ti^sM^ 

^ft^y^-fr^l&Zti^ticofi^imitlzmtx 

j&<o$Hiss««fttt±H 7 1, oT-j) 0 . ^mmx-m 

T. •fe^-±*R.„G, o B, o *»fe=3W««[X B0 Y. 0 Z 

3covhU^XMTX senser S:fflv^T^c«J;0 : fTo 



[00 38] 

m4] 



— MTXseoaei 



[0039] JJW>7 hV? xmWi®Kto&HlliL Lfc 
r /HS*8BIIII»'CllfT Lfc . 

[0040] mz. mmtmjms3 1 At^m^mm 

3 12 . iS£#14aO^B3 1 4 fc bT. 3BfcSWi 

■tyys i o tmmx'&ytmzAmLtcytcmmt l 
T*«o=m«x BO Y, 0 z BO $ 

£C*<a«3te^63te^HM»fSX, 0 Y eo Z eo j&*BttP<OfS 



«3*i4=JH*ttttX„ Y„Z„ fcatfrt"* . 
[004 1] 

= *e 



Xwp — 



Xwp — 



7 _ 

Zwp ~Z. 

[0042] ±jE«««i. «9«BiiieBaii«jtEmifiL 

fc«-9*SHg»-^lff Liz. . 

[0043] JJE«K«3&»fe» *ft<Ofif#k LT . BtrffiZ 

jw««jtx. p Y. p z„*. ^H3tffi$BkLT. mm^. 

*BMX. 0 Y„Z 1 , 0 S:». £*l.fcJSVvC» S^iSfiX 
. i Y. , ■ Z. i fcitoSfc i "5 . 
[0044] X. 1 =X WP • X,o 

"^w 1 "^w p " "^w 0 

Z»i = Z„. 



[0045] - 2u t-^-7n7r^^306H< 
H&£^^£*-?-fi-feOZ$iJ$[ffi3 0 8. X h2 Y 

[0 04 6] -ti/c mr^i^^-fek^-^-afe 

■fcfflWC. -itaft&»4>»|SefeX.Y.Z B **«>3t. 
[0047] X.= (1-s) • X^ + s-X., 
Y„= (1-s) • Y„,-l-s • Y„ 

Z„= ( 1 — s ) • Z wl • s ■ Z w 2 

[0 048] s«*^^-«oafe. mmmmmtfmmei 

[0049] ftftfc:, -5 <c*ffi$iifc«ie-feS 

^RtfWfc»Kfi£J8vvC, WaoJdfc:. Von-K 

r i e s<95£c9fSfflLT. M*£fl*:ovvc5aft£fr-» 
fc. 

[0 0 50] £*>J:5fcr*-S£fefcJ:9, 

[005 1 ]fflia?&»JBtR<*ft*ii:3&*^rffifc* 

mx-m t&t £ k . 

[0 0 52] (WBBJB2) H»»JlR2kUTs H3& 



(6) 



mm^i 0-10803 1 



&&WX"&t:E$H®.m$:1l&<Otfmi b Lt\ 707 b'-r 
*teJ: OffeffiSriff&A*-?- -I. <! £ hifi. 

[0053] ibtoJBfM&lerF&Fti; 

[0 0 54] *3e*ilQH-3 5 0*fflV^MJgfemv IK 

jiH^ffi?gi:tT, swkc. &im&*m:w±* mm 
ft*. 

[0055] 
W6] 

X„i = JR ( A) • F ( A ) - x (A) d2 
Y„i = JR ( A ) • P ( A ) - y (A) d A 
Z»,=JR (i) «P ( A ) • z ( A ) dJ 
[0 0 5 6] Km^t. X wl Y.jZ.iliftol,! 

»awie<o=«iaMiT* o . r ( a > izmmfccofrtm 

*, P (A) l±*tf>#3l£RtMfC**. x 
(A), y (A) , z(A) liSHMWCfc*. 

[0058]«©fiftt*, 3X3#fi?b'J?XMTX 

t l xmrnmrnrnz x-nmptz . z <Qi&<Dim~? h 

5)TW^a (=3WaMttX p Y p Z,T*S*l. 

[0059] JbSKfcBBLT . «»Qe«Tfc:tJft & 
H*tj&ffiX p Y p Z p £. =JW«ttfcaS:&'*48K&§«* 
fflwr**). — ^OblM^SWatfXiYiZifciai* 

tcLT^ft. flirE**3te«Trais»3wa«[XpY p z, 

tmmmvEMmmxiYiZiCDimtLx. v&t: 

[0060] 
[*7] 











= MTXp 


Y, 


-Zp- 




z,. 



[0061] *nE«*80l«^H^«^5*-* bm 

[0 0 6 2] jftO#tekLT. MEvhU^XMTXp 
fcjflwr. Hffil^fcLTI±=ai*X. 0 Y.oZ. 0 *ffi 
^T. i^tciO. «(SWiax. 1 Y 1 ,iZ. 1 ^««>*. 

[0063] 

W8] 











= MTXp 











[0064] ZtHzX *) % jgffl^ffifKtl/iKOffifg^ 

fcBW* x- * -fe & ffim&lf J£ t -r & i k 

[0065] (.mBBM3) SS>fc» H5^. ^fi 
<9-g|5J: LT . 5i^S3 1 4&tf*Stif$BiB1i&3 1 3 

[0066] (gg&BJB4 ) HSS7E314 T-Ji. H 1 IcH 
i/LtiO. «H3l5fll«i:Lr=»!l««X. 0 Y, 0 Z 
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